The unique properties offered by quantum-dot semiconductor structures allowed for the development of compact CW and ultrashort pulse lasers. In this paper we review recent progress in fabrication of quantum-dot based devices and their applications.
Over the past decade, remarkable achievements in design and fabrication of QD-based lasers have been made. The obtained results are enormously encouraging and confirm the great potential of the QD technology to enable future development of compact low-cost laser products capable of high power ultrashort pulse generation for applications in cellular-surgery and multi-photon imaging.
In recent years, there has been a growing interest in the development of compact and low-cost, versatile, broadly tuneable CW and ultrashort pulse laser sources generating light across the visible, near-infrared and THz spectral ranges. Unfortunately, commercially available lasers of these spectral ranges are, in practice, bulky and inconvenient in use. In this respect, novel structures based on quantum dots (QDs) that offer unique features such as broad gain bandwidth, ultrafast carrier dynamics, low temperature sensitivity, low threshold current and lower absorption saturation, open up new possibilities in ultrafast science and technology by enabling the generation and amplification of sub-picosecond and femtosecond optical pulses directly from laser diode devices, thus providing compact, reliable and inexpensive optical sources. Owing to the flexibility of recently developed growth techniques, the fabrication of InAs/GaAs QDs with different transition energies can be controlled, allowing the coverage of a broad spectral range between 1.0 μm and 1.3 μm. In this paper, we will review QD-based lasers in different configuration:
 broadly tuneable edge-emitting laser in near-IR  broadly tuneable edge-emitting laser in the visible range  ultrashort pulse edge-emitting laser in near-IR  CW and ultrashort pulse VECSELs  THz devices
In this review, we will discuss all of the above opportunities, as well as demonstrate some applications of such devices in biomedical photonics areas.
